The ability of 258 strains of Staphylococcus aureus and 132 strains of S. epidermidis to produce L-form colonies in a standard environment was investigated. Production of these colonies by S. aureus was correlated with their phage type. Phage type 7 strains produced L-forn colonies in larger numbers and more consistently than those of phage type 80/81. No L-form colonies were produced by the S. epidermidis strains tested.
The in vitro environmental conditions relating to L-form colony production by Staphylococcus aureus have been studied by Williams (9) , Marston (4, 5) , Hamburger and Carleton (2, 3) , and others (2, 7) . These investigators have demonstrated the effect of serum, sodium chloride, magnesium, agar, and other factors on L-form colony production. However, the effect of strain variation in a standard in vitro environment has escaped a detailed analysis. This report describes the variations in the number of L-form colonies produced which may be due to differences in S. aureus strains.
In this study, an L-form is defined as an osmotically fragile pleomorphic cell of diverse microscopic size that produces a characteristic L-form colony regardless of the bacterial species from which it is derived. The characteristic colony has a granular center which grows into the media, and it is surrounded by a thin vacuolated periphery, giving the colony a fried egg appearance.
MATERIALS AND METHODS
Media. The L-form colony recovery medium consisted of Brain Heart Infusion broth (Difco), 90 ml; sodium chloride, 4.5 g; Noble agar (Difco), 1.0 g; pooled horse serum (Robbin Laboratory), 10 ml; and methicillin, 849 ,ug/ml. This recovery medium was prepared with and without methicillin and was always used within 10 hr.
Brain Heart Infusion broth with or without 20% horse serum was used for storage of stock strains.
Bacteria. Recent clinical isolates of S. aureus and S. epidermidis were used as the test organisms.
Bacteriophage. The phage typing of the staphylococci was performed by the clinical laboratory with Sylvanna Co. phages according to the protocol described by the Center for Disease Control, U.S. Public Health Service (6) .
Recovery of L-form colonies. The staphylococcus strains were cultured in Brain Heart Infusion broth at 37 C for 24 hr, and serial dilutions were made with 0.85% saline. A 0.1-ml sample from the appropriate dilutions and from the original 24-hr culture was spread on the surface of both the recovery medium containing methicillin and recovery medium without the antibiotic. All plates were incubated aerobically at 37 C for 5 days, after which colony counts were obtained for the L-form and coccal-form colonies.
RESULTS
A preliminary survey on 100 strains revealed that 71 produced L-form but no coccal colonies on recovery medium with methicillin with a frequency of 0.05 to 0.000002% of the original coccal population. Approximately one-half of these were in the range of 0.0001 to 0.0009% of the remaining 36 strains, 18 had a frequency higher than 0.0001%, and 18 had a frequency lower than 0.0009%. The high-frequency group contained primarily group III phage types. As shown in Table 1 , the low-frequency group included two positive 80/81 strains. Although phage group III strains produced L-form colonies less consistently than those in group II, the number of L-forms was significantly larger for group III strains than for group II.
The ability of 158 S. aureus strains to produce L-form colonies under standard conditions is summarized in Table 2 . The strains were divided according to phage groups, with group III producing L-form colonies more consistently and in higher numbers than groups I or II. No strains of phage group IV were isolated during the period of study.
The frequency of L-form colony production by 16 strains of S. aureus phage types 7 and 80/81 is shown in Table 3 . These two phage types differ consistently in their L-form colony-producing capacity. Type 7 was always positive for L-form colonies, whereas the majority of 80/81 strains were negative, or those few which were positive produced them in relatively small numbers.
The reproducibility of the technique with the same strains of Staphylococcus over an extended period of time is demonstrated in Tables 4 and 5 . The magnitude of L-form colony formation remained constant for those strains. With some strains, particularly the nontypable, there was variation as great as 10 times the original value. In contrast, phage types 7 and 80/81 gave reproducible values. 
